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#a± m* m± (*3«) 



(54) w«tta*<b-e-»«)iffl^i* 



awe* ttmotm. 




1 

C-ffc 1 ] 




•5. rat*. 5fcC>L>7©gi!rC£>6. > ) = 

[it^2 ] m&s-c&zmma i ccfsiE©^a. 

[fi!2fclI3] R\ R J *j<fcO'R J Ai^M^--C*-5 
mifi 5 -C$>-Sif*3S 1 tCfBiSO^io 

«3 "5 iS*^ 7 (CIE*g©^„ 
[s!t*JI9] ^?a-^JUtf#£^T£f!t;1017 
ftl>L8K:i2i8<D;#i£. 

[^©ffcfflftl&Bjn 
[oooi] 

[0 002] 

Hb2] 




(2) 2002-131316 

2 

[0003] (Si^ r*(J. SiST-ifctt7x-;i' 

m«. 5ft(,»l,7<DSg$re*£. ) "C31 3 

5W9Ei!3©* "CMje-r S RKDKK <t t/tifflT 
[0004] 

10 ^O^WivX^^i' f-py h #{bl/fc 

fc. c n 6 omH»i»Rftffiansj£«fiMi-r s c <t r» 

i#T*fc. C<D*S«. 3fiit#>ofgHH. ig^ 
[0005] 

[0006] 

»*»w#6«, swattwe— «sc < i > -casftsij- 
( i ) rssnsifi'^'f s Pixfj^ffli^iP 

30 SEC/ /to 

[0007] 

[^hj©*I6cd^j] *»Hj©Buie— nasc ( i ) -e^s 

[0008] 
Hb3] 



(3) 



2002-131316 



OH 



HRxt (IT) 



1 f< ^.OKCH 2 > m -COOR 4 

^ 

MC^-coor 4 cm) pa V 



-test (17) 



R '-pr" 



CKCH^-COOH 



-Has (v) 



^O-<CH2) m -CO0- 



o 



R (VI) 



[0 009] (iC*. R 1 ^ i&^M^g/t«::7.x^jU 

(*ii8) *xs«: fc swb-»5S (ii) rg^n^ 

jK5£ (III) r^sn^^ajt 20 

OTEHKSC ( I V) *C*653ti^x^f;^SM^ 

( I V) r*3ti«xx^;uftflp*»JW-r*cicc<fcD 
OTBHttSt (V) t»3ft*3(;A#>»tlBW*Ci 

<S*3ifi) *xitt. m2Xfirf#6n/cmflB-«5^: 
(V) r^3ft**/ji/#>BKcN-b Ko*i/*^s/> 
-fs F*tt£3tt«C£<cj:9mBHN5£ (V I ) *CH 30 

1 0 0 1 0 ] a±<DXS*ar, *«K(c«ffl*sr*« 

Fx^fik i/^PP7 

7x/+^^>it^^>-f 2 Fx^^k ^PP 
;U^xy + ^-^+-^>®if^->>^ ^ Fx^r^k "7^ 

[001 n &0mit. Mia— nass ( 1 ) r^snst 



[0012] $H9t«5e#8;B:. #J?£*t&#«$y&3fl<t£ 

[0013] S»^SS'J^fi6tc4BH-C{i. mii-MiR 
( I ) T*sn5D-l'i'>'f5 Fx^T^itfcffccfJOW 

KLH. B SAf©*t •JT-7'c3T--Y>{CBlria-JKie 

[0014] *^ccffifflr-5 c i*5r-^ iffimi 

l>T*i©fciffc-CfcJ:t>#i. WO 9 9/4 3 7 9 9&cffitS 

$*^t«i2-«as: ( i ) -eai<*ft-&-tf-f s kx^ 

f^KLH, BSA«§!K*S^$-t±@ta{bf ZJjfc&m 
S^**WUl«fc£»tt. PCB. ¥-(**i'>mX'$> 

[0015] mmm 

[0016] 1 

3, 4. 5 - h ') *no7 * y-jKD^fS 
[0017] 
[ffc4] 



a ct 



a 



[0 0 18] O'CC, 3. 4, 5 - h V^ODT^y > 
1. OOg (5. 6mmol) £&;fcx£./~;l/ 1 0 0 
m I t«t t 4 2%7;btOt^lS3. 16ml 
(15. lmmo 1 ) . fflW-f VTSJUO. 92g 
(7. 8mmol) 3 0^aJ¥L/c o 

M ( M ) H*«J«5 1 0 0 fir, S${blg (I) l. 29g 

a - (^^>-iffiSx^;U= 5 : 1) 
rfgSJU 3, 4. 5-h'J^aP7xy-Jl/360m 
s (JR^3 3. 7%) Srf#fc. 

*H-NMR (400MHz, CDC1 3 ) :85. 22 
(bs, 1 H) , 6. 92 (s. 2H) p pm. 20 
#^092 

6- (3, 4. 5- h ^an7i/^» 

[0019] 
Ut5] 

CI^^-OH + BMCH^COOC^ 

a 



a 
a 



0-(CH2)rCOOC 2 H 6 



[0 0 2 0 ] yjbrf>g$fcT> 3. 4. 

7xy-Jl50mg (0. 2 5 3mmo 1 ) <D$S7fe^* 

ci 



(4) ^2 002- 1 3 1 3 1 6 

6 

* ^U*;UAT S K»« (5ml) CC6 0%tttt**jfc^ 
M^Al 1. Omg (0. 276mmol) « t 
ISti 5#p B l«#L/t<> fti»t6-^n*^f>« 
x^;b5 1 mg (0. 2 3mmo 1 ) *fln*, 1ST 
18«ffl»L/c 0 KJfc**T?£, 10%*x>B£*?§® 

^'J ij?)\,t>w? h ^ - (-M^V-S^x^;!/ 
10 =20:1) t?ffi»U 6 - (3. 4, 

y*~>) ^^^>^x^;U2 7mq (4X*3 1 . 0 
%) *»/c. 

1 H-NMR(400MHz, CDC1,) : 8 I . 26 
(t. J =7. 1 Hz, 3H) . 1. 44-1. 53 
(m. 2H). 1. 62-1. 7 4 (m. 2H). 1. 
775-1. 84 (m, 2H), 2. 33 (t. J = 

7. 3Hz, 2H) , 3. 92 (t. J = 6. 4Hz, 
2H) . 4. 1 3 (q, 3=7. 1Hz. 2 H) , 
6. 9 3 ( s, 2H) p pm. 
IRdiquid film) : 2 944. 1 73 

8, 1 5 8 8. 1 440. 1 2 9 2. 1 2 50. 1 1 4 
4 cm" 1 

Mass (m/z, %) : 34 2 (M* + 4, 5) . 3 
4 0 (M* + 2. 1 6 ). 3 3 8 (M\ 16). 20 0 
(7 ) . 1 9 8 (2 2). 1 9 6 (24). 1 4 3 (1 
00). 115 (3 1). 97 (59) .6 9 (5 
7) . 
##W3 

6- (3. 4, 5 - h 'j^aa^y^) ^*V>W. 
30 (D^f& 

[002 1] 

lite] 



a 



0-(CHa) 3 -COOC2H 5 - 



CI 

ci 



(CHafe-COOH 



[0022] 6- (3. 4. 5-h'j^DP7*^ 
5>) ^.+1f>^x^;U3 7 4mg4»B3m 1 Cc*§ftg 
U jfilBSlmim. 2. 5BmAM%L/*:. R 40 

Sr«EETB*L/te. ft^x^;U--v+^>^e>S*SSL / 
gfEft^Bn 6 2mg (JR*4B. 8%) Zmtc. 
'H-NMR (400MHz. CDC1 3 ) 47 
-1. 56 (m. 2H). 1. 67-1. 76 (m, 2 
H) . 1. 7 6-1. 8 5 (m. 2H) . 2. 40 
(t. J=7. 4Hz. 2H). 3. 92 (t. J = 
6. 3Hz. 2H),6. 93 (s. 2H) ppm. 
mp:87. 0 — 88. 0°C 50 



I R (KB r) :3085. 2950. 1712. 15 
85. 1 5 55. 1 440. 1 254. 1 1 45 cm" 1 
Ma s s (m/z. %) : 314 (M* + 4. 10). 
3 12 (M* + 2, 3 2). 310 (M+. 33), 2 

00 (30), 198 (97), 196 (100), 1 

1 5 (8 6) , 97 (5 9) . 69 (6 1 ) . 
#^W4 

N-X^>W -6 - (3. 4. 

[0 0 2 3 ] 
[ft7] 



(5) 



CI 

CH0M5H 



(CHa) 5 -C0OH 
Ci 



[0024] 6 - (3, 4, 5-MJ^DD7*/^ 

^*U">H1 0 0 ms (0. 3 2 mm o 1) (DM* 
Wuus (10ml) CCN-b Fn+vx^ 

y>^F41mg (0. 3 5mmo 1 ) «K1 -x* 

F68mg (0. 35mmol) *flP^, M®~C2 2B# 

W*SilLN-**^W 5 is)l-6 - (3, 4, 5-h 
y^aa7x7^) -\^yx-h l l 1 mg (JR^ 
8 4. 4%) £f#fc. 

a H-NMR (400MHz. CDC1J 55 
-1. 63 (m, 2H). 1. 78-1. 87 (m. 
4H) , 2. 85 (t. J =7. 3Hz, 2H) , 
2. 84 (bs, 4H), 3. 9 3 ( t . J = 6. 2 



Hz, 2 H) . 6 
mp : 8 8. 0- 
I R (KB r ) : 
49. 1 5 8 3. 



. 9 4 ( s , 2 H) p p m. 
8 9. 0°C 
2947. 1 8 1 1. 
1 5 5 5. 1 2 1 3. 



1 7 8 7. 1 7 
1 0 7 9 cm" 1 



Mass (m/z, %) : 41 1 (M* + 4 , 13). 
40 9 (M* + 2. 3 9) . 407 (M*. 40), 2 
97 (9). 285 (27). 293 (27), 200 
(9). 198 (27). 196 (28). 97 (10 
0) , 6 9 (9 0). 
##094 

VisihLmT)\<Zf*>5. 0mg£0. lMD*)>MMffi 
$(pH7. 5 ) 9 0 0 uMCfemL. W- 7.91/1* 4 
^ 6 - ( 3. 4. 5-F'J^aP7x/ + V) ^\ 

m ( i o o muvsmmtmotc* *<d 

«SJ£««r pbs *rs#f Ol&fi Otc. 
[0 02 5] ##0«5 

6- (4 -y ^+^>®X^-;KD^ 

[0 0 2 6 ] 
Ht8] 



10 



20 



30 



2002-131316 

8 

Ommo 1 ) (Di*^^?-ib*;l/AT ^ Kfgffi (10m 
I ) <tCm.M*J*) 1 3 8 Omg (10. Ommo 
I ) , 6 ~^n-=e«-v+if>Kx^;l/i l 7 1 mg 
(5. 2 5mmo 1 ) £Jjn*, SiBT3 BBBflW^fc. 

tit. mmzmzT'gikLtc. x-^-^t>^6i 

ttAL4MB{l:£ftl 0 63mg <JR*6 8. 1%) 

1 H - NMR (400 MHz. CDCI 3 ) 26 
(t, J =7. 1 Hz. 3H) . 1. 5 3 (m. 2 
H) . 1 . 7 2 (m. 2H). 1 . 8 3 (m. 2 H) . 
2. 35 (t. J =7. 5 Hz. 2H). 4. 00 
(t . J = 6. 4 Hz, 2H) . 4. 1 4 (q. J = 
7. 1Hz, 2H), 6. 9 6 (d with fine couplin 
g, J = 8. 8 Hz. 2H) , 7. 30 (t with fine 
coupling. J =7. 4 Hz. 2H) , 7. 4 2 ( t wit 
h fine coupling, J =7. 7Hz, 2H), 7. 51 
(d with fine coupling. J =8. 8 Hz. 2H), 
7. 5 5 ( d witti fine coupling, J = 8. 2 Hz, 
2H) p p m. 

6- (4 -7x^7x7^y) ^t^^D^/S; 
[002 8 ] 
Hfc9] 



40 



[0 02 7 ] 4-7x^.;i/7x/-;l/8 5 1 mg (5. 



50 



[0 0 2 9] 6 - (4 -7x^1/7x7^^) ^*1J"> 
Sx^630mg (2. 0mm o 1 ) £x£ y-;U4 
OmltCjgJBU 4N*®ffc'j^A*ig$t0. 8ml 

(3. 2mmo I) *fllil»e 2 2 ^«^L/c 0 S 
iKRTfft. j^*«EFFS*U l N*M*«««:r» 

**>*6W*S»l/*Wfc^ft4 8 9mfir («$8 5. 
4%) *»fc. 

l H-NMR (400MHz, CDCI,) ; SI. 57 
(m. 2H) . 1. 7 4 (m. 2H) . 1. 8 4 (m, 
2H) , 2. 42 (t. J =7. 4 Hz, 2H). 4. 

01 (t. J = 6. 4Hz. 2H), 6. 96 (d with 
fine coupling, J =8. 8 Hz, 2H), 7. 3 0 

( t with fine coupling, J = 7. 3 Hz. 1H), 
7. 4 1 (t witti fine coupling, J = 7. 6Hz, 

2 H ) , 7 . 5 1 ( d with fine coupling . J = 8 . 
8 Hz, 2H), 7. 5 5 (d witti fine coupling, 



(6) 



J = 7. 1 Hz, 2H) p pm. 

N-X^>»V$i/Jl/-6- (4-*7. 

[0 03 0 ] 
lit! 0] 



O-CCHaJg-COOH + HO-t 



T - 



10 



[0 03 1] 6 - (4-7x^x^^) -^*1J*> 
i489mg (1, 7 2mmo l)(Z)i*M^fU> 
( 1 5m 1 ) GCN-fc: Fa^^^^>^ 5 F2 1 
8mg (1. 89mmol)Sil-i^-3~ (3 
- is J )IT 5 fcVU) fcJl/sj?^ 5 F36 2mg 

(1. 8 9ramol)?:te 4 SfiT 2 BfBtKttOfc. 

Uiu. «awRM7k*^ hy^A*asR» iawft**^* 20 

SSL, «E^t^«ft4 7 7mff 0K*7 2. 6%) £f# 

1 H — NMR (400 MHz, C DC 1 3 ) ; 8 1. 63 
(m. 2H) , 1. 8 6 (m. 4H) . 2. 67 (t, 
J = 7. 4 Hz, 2H). 2. 84 (br. 4H) . 4. 

02 (t , J = 6. 3 Hz, 2H). 6. 96 (d with 
fine coupling. J=8. 8 Hz. 2H). 7. 30 

( t with fine coupling, J =7. 4 Hz. 1H) , 30 
1. 4 1 (t with fine coupling. J =7. 6 Hz, 
2H) . 7. 5 1 (d with fine coupling, J =9. 
0Hz. 2H). 7. 5 5 (d with fine coupling. 
J = 7. 1 Hz, 2H) p pm. 



^UMkYhrf^ (BSA) JS^fc^xXjU (BP ~ 
B S A ) 

BSA5. 0mg£0. 1 MZ> 'J >&*8SiK ( P H 1 . 
5) 90 0 MlKigJ&U N-X^f W 5 
(4-7x^Jb7xy+^) ^/i-M. Omg 40 

oi*yyfWju7 5 mm (i oo mi) 

muvi&mtmLtc. *<DWxfoWL* p b s tpnm 
SfUKfebr. «saBP-BSA*f#/c. 

[0032] #*«9 



4*BH 2002-131316 
10 

o. 1MU >K»»$pH5. occr3@iifej*u mm 

mmimi icxmm'ik. 5-20 ^g/miKPisii^c 

##«8"CffJ*L//cBP-BSAiS«lm 1 *aSflni/2 
5*C 2B$fia. o-^-*-teTHI5R(fcSlifc. tt^- 
0 . 05MX X*gjB?& p H 5 . 5 1ml 6C» 
Mb. 80mg/m! ©l-x^-3- (3-^ 

^x^ttSS) *ig&£5 0 al^JOLr, u-:r-*~ 
•C2 5-C 3 0»H(6JEl£S*ft:. 

tftHRKl63-l±fc. tt-f 1. 5% 

cc^b^r b p - b s Am / &&**ntc a 

[0 0 3 3] &1t % BtTfEBP-BSAOft^-C^^jfiLVS 
TJU:/S>*&&PCB#7 7 (PCB#77 (3. 3' , 
4, 4* -r* h ^untr^xjl/) -BSA; KR I 
ttR) *m»TPCB#7 7--BSAJBfft4^*»*:. 

[0034] 1 0 

W^*^7 7 * — fe'tgfKtfi P C B #7 7 $t#<Dff 

taPCB#7 7-t^^P-^^HStt (PCB 7 7 Bfn# : 
KRI*±®£) *mi<\ hmtTwn^x^ 
t (ALP; *';x>*;l4t«) ^UALP 

1§fSt/tPCB#7 7!S«e*»/c. 

[0035] mmw 1 

PCB#7 7<D»JS 

pcb#7 icommz. ±&mt¥§zft&m®misX7- 

^JI^ffiCCTtf^/c. ##W9t1WUcBP-BSA 
JBflaKHF-* /diPC B#7 7 - B S A WPfiT-iKS l 5 
0 a1CtPCB#7 7<DmmmmWL9 0 MliALPSsS 
KPCB#7 7$a<*^5 0Ml£iU*.. 37t 2 0»ffl 
ftftKBtfrfrl*. «fe^SH (AMP P D ) &2 0 0 u 
l£jjn*T3 7°C 5*IHBJR5lc;«:«l\ ^Of&lfeftg 

[0036] T»E««fflHiRtt> PC B#7 7 (^-x 
/H^x>;*|t$?) £1 0%^^^;l/X^**^H (D 
MSO) rgmc&mVXitl&Ltc. PCB#77ttO- 

loong/mi (D&mcmmL. %mmom&<ot> 

V> hffi* 1 0 0%t Ltcm<D&mmiKJgM<Dfo& (B 
/B0 (%) ) rWTO^r^/Co ^^m^Hicc 
thTc fflflM&^BCo^-C. PCB#7 7 -BSAJBfPE 
T-<tBP-BSA^^<t^:J:t$5Lfc<i:C6, BP- 
BSA^fiL-?-*ffll^c^CD®^^ 0 /c 0 ^<D*£^ 

l tc^f . 
[0037] 

mi] 



11 



(7) 
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PCB#77S9S3$ 




PCB#169; 
TCP-BSA 






BP-BSA* PCB#77-BSA 


TCP-BSA** PCB#12B-fiSA 


PCB#169-BSA 


(CI 5ft 
IC50K 


1 3 

6.3 37.5 


r 0.2 0 6 
2.B 3.1 


0.3 
2.1 


1.0 

3.3 



*BP*f^x~;i/ 

♦*3,4.5-TCP;h tJ^OD V*J— ;U 

[0038] i/c, BP-BSA^&^MC^cPC 
B#7 7#J^&c2tT£PCB#l 2 6 (3. 3' 4, 
4* -^>^^nn^7x^) iPCB#169(D^ 

^j£ttitt«s»tt©jBir* im&mmm ; tef 



* 7»J5©Rr»PCB#l 2 6 <t 1 6. 3%<M£XKtStt 

10 [0 0 3 9 ] 
[«2] 



*-2 £ 






PCB#77iM5£J& 




PCB#1«9WS»._ 


PW#77 






6.3 


PCB#12S 


16* 




100 


PCB#189 




<i " 





[0040] 



•X * [313] 



ft-a * 










PCB#169^ 


2.3,7,8-TCDD 






! * 6.9 


1.2.3,73-PoCDD 




□.5 


37.2 


1.2.3.4,7.8-ftaCDD 




19.7 


0.2 


1.2.3.6,7.8-HeCDD 






10.2 


1.2.3.7.6.9-HeCOD 






0.2 


2.3,7.8-TCOF 






4.4 


2,3,4.7.8-PeODF 






100 


1,2,3.4,7jB-HeODF 








1JZ.3.8.7JB-HeCOF 






3.6 


1&3.7.8J9-H6COF 








W,4.6,7.8~HaCOF 






21.9 



[0041] 1 1 -5 umnrfr? * ^* 

0. im>;>s»s$pH5. occr 3Bift»u Pig 
iKKimi cccjbsm&. 5-20/ig/mi tcwmLit 

##CT4 rfW U/cTCP-BS A 1 m 1 feflttl L 
2 5'C 2B$RL a~^-*-CCT@&^<5-t*fce © 
TiKHHK. 0. 0 5M***gffiifc pH5. 5 1 m ICC 
SKfflU 80mg/ml ©l-if^-3 - (3-s; 

-rdrx^ttM) *^ffi£5 0aitfsflaUT. n-^r-£ 
-r25XI 3O#0f£KJfc*i*/c. tt7-*tt»tt. # 40 
X hn- h««7K«:2m 1 ^flOb d— f— # -t? 3 7 °C 
-»H«B063-ttte. tt-T-*«t»a, 1 . 5 

%CC^t>it r T C P-BS AjBfftt^-*»fc. 
[0 04 2] WBaTCP-BS AtCttAT^jfo 

iT^^>Jg^PCB#l 2 6 (PCB#126-BS 
A ; KRlttW) *JBC»T PCB#1 2 6 - BSAJ&ma 

[0 043] ##09 1 2 

7WJ7*X77 ^-42rSiataPCB#l 2 6ta{*<Z> 
ftfiJE 50 



5iPCB#l 2 e^r^P-^Waf* ( PC B 7 7/tfn 

<* ; KRitt^) Ktt«crr ju* y^* 

^r*-^ (ALP ; *';x>#;l41g[) *tt^LA 
LP^tSPCB#L 2 6tnMM. 
[0 0 4 4] 
PCB#1 2 6©«je 

P C B# 1 2 6 ©«J£tt. ±&mt&96^8ffl&Z'X 

^fc^fficccfrofe. #*«1 2-CML/cTCP- 
B S A fflfffiT-* fc« PCB#126-BS AfflfMtF- 
1 5 0 //!Kl«aifiaSH9 0 Ml<b&X«&iatt«5 0 

mi**d*.. 37-c 2o»mftOfiOK«fT^. &tmm 

S«2 0 0M^mt3 7-C 5»IBIW3RRjEB*tfC^ 
*©SSBfcM*W5eGfc. BiTiE^taMMfe:* PCB# 
1 2 6 (S^x/I/lf-fx £ 1 0%^^^;b^ 

^#*5/K (dmso) mmci&MLxrtf&istL. pc 

B#l 261*0-1 Ong/m 1 <D«KCcBMSU Wmtn 

JR o rtfioo **>n»*iooHiu ^o^WIHjUR 

(B/B0 (%) ) T*»fl«*#«>fc. 
*S**B 2 KtjVT. SfffiW^C^, TCP-BSA 
PCB#126-BS ABfNtt^-t tiMRt 



(8) 

13 

m^tc ices**. *fc. 

[0045] Sfc, TCP-BSABft^fcffl^fcP 
CB#1 2 6i^cflt^PCB#7 7<tPCB#l 6 

E F 0 . 1 KiJb) #-Y**~»l l«<fc©XXEJ£tt© 
ifJ3EIS**«2i«3«:*-r. 6. PCB# 

126ffi&R-CI2PCB#77&7. 19*©£XKl6te 
*iftU 1. 2. 3. 4, 7. 8 -HeCDDi 1 9. 

[0046] &mm 1 3 10 

#^1 2©TCP-BSAmtPCB#l 6 9 
(3, 3* , 4, 4* , 5, 5' -^^ODb^x 
- B S A (KR Itttg) ?:fflUtPCB#l 6 9 

-BSAiSM^#/Co 
[0047] 1 4 

TiP*U 7*X7r tf«»fttSPCB#l 6 9tni* 
tnPCB#l 6 9*/ ?P-^U6t<* (PCB 1 6 9dK 

»;KRIttS) "7U>f 5 K£cc-c7;i/*?v ? 20 

**:7y *~ fe? (ALP ; *Ux>»Jl4tH) SrJSi^l, 
ALP*8HSPCB#1 6 91/itt*f#/c 0 
[0 048] ^W13 
PCB#1 6 9©ai5e 

PCB#1 6 OOtBett, t£S»ft^3^*$»J5^* 

t c p - b s Aiwttt^* tcizmnm 1 3 rms u/c p 

CB#1 6 9-BSA^{lPt4^-ffiSl 5 0 MltefiHMSJK 

9 o ^twmmmmmb o m^an*, 3 7-c 20 30 

^ftftEOtftfft*. i5fc#f£SH?£2 0 0 /2 i*fln*r 
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Title of the invention: Method for measuring an organic chlorine compound 
A Translation of Claims 

1. A method for measuring an organic chlorine compound using a succinimidyl ester 
represented by the following general formula: 



wherein R 1 is a chlorine atom or a phenyl group, R 2 and R 3 are a hydrogen atom or a 
chlorine atom, and m is an integer of 5 to 7. 

2. The method of claim 1, wherein m is 5. 

3. The method of claim 1, wherein each of R 1 , R 2 and R 3 is a chlorine atom. 

4. The method of claim 1, wherein R 1 is a phenyl group, and R 2 and R 3 are chlorine 
atoms. 

5. The method of claim 1, wherein R 1 , R 2 and R 3 are chlorine atoms and m is 5. 

6. The method of claim 1, wherein R 1 is a phenyl group, and R 2 and R 3 are chlorine 
atoms, and m is 5. 

7. A method for measuring an organic chlorine compound, wherein the measuring 
method is an enzyme immunoassay using a compound of any one of claims 1 to 6. 

8. The method of claim 7, wherein the compound of any one of claims 1 to 6 is bound to 
a carrier protein so as to immobilize the compound, and the measuring is carried out by 




o 



a competitive assay. 

9. The method of claim 7 or 8, wherein a monoclonal antibody is used. 

B. Translation of [0010] and [0011] 
[0010] 

In the above prpcedure, compounds that can be used in the present invention 
arertricMorophenoxyhexanoic acid succinimide ester, trichlorophenoxyheptanoic add- 
sucdnimide ester, trichlorophenoxyoctanoic add-succinimide ester, 
dichlorophenoxyhexanoic add-sucdnimide ester, dichlorophenoxyheptanoic add- 
succinimide ester, dicMorophenoxyoctanoic add-succinimide ester, 
chlorophenoxyhexanoic add-sucdnimide ester, chlorophenoxyheptanoic add- 
sucdnimide ester, (Morophenoxyoctanoic add-succinimide ester, 
phenylphenoxyhexanoic add-suainimide ester, phenylphenoxyheptanoic add- 
sucdnimide ester, and phenylphenoxyoctanoic add-sucxinimide ester. 
[0011] 

The present invention is directed to an immunological method for measuring organic 
chroline compounds using succinimide ester represented by the above-mentioned 
general formula (I). 

C. Translation of [0019], [0021], and [0023] 
[0019] 

-OH + BMCHjJs-COOCsHs 



CI 

CI 



CM^ ^-O-fCHaJg-COOCaHs 
CI 



[0021] 

C,H ^^0-< CH 2)5-COOC^H a -~^ ClH^KO-(CH 2 ) r CO0H 



ci CI 



2 



[0023] 




D. Translation of Reference example 4 in [0024] 
Synthesis of bovine serum albumin complex 

Five mg of bovine serum albumin was dissolved into 900 jj 1 of 0.1M phosphate buffer 
(pH7.5). A hundred ul of anhydrous dimethylformamide solution containing 1.1 mg of 
N-suarinimidyl^-(3,4,5-ta^ was added to this suspension and 

stirred for 5 hous at a room temperature. Dialysis of the reaction mixture was 
performed against PBS to remove salts. 

E. Translation of Reference example 8 in [0031] 

Synthesis of bovine serum albumin (BSA) bound biphenyl (BP-BSA) 
Five mg of BSA was dissolved in 900 jj, 1 of 0.1M phosphate buffer (pH7.5). A hundred 
ji 1 of anhydrous dimethylformamide solution containing 1.0 mg of N-suannimidyl-6-{4- 
phenylphenoxy)hexanoate was added and stirred overnight at a room temperature. 
Dialysis of the reaction mixture was performed against PBS so as to remove salts, and 
thus, the BP-BSA was obtained. 

F. Translation of [0032] to [0051] 
[0032] 

Reference example 9 

Preparation of sensitizing particles of hapten-BS A 

Carboxylated ferrite particles (Nippon Paint Co., Ltd.) were washed with 0.1M 
phosphate buffer pH5.0 three times and suspended in 1ml of the buffer. To the 
suspension, 1 ml of a BP-BSA solution prepared in Reference example 8 with a 
concentration of 5 to 20 ^ g/ml was added, and the mixture was rotated at 25*0, for 2 



hours with a rotator. The particles were washed and suspended in 1ml of 0.05M Mess 
buffer (pH5.5). To the suspension, 50 a* 1 of 80 mg/ml of aqueous solution of l-ethyl-3-(3- 
dimethylaminopropyl) carbodiimide (Nacalai tesque) was added, and the resultant 
mixture was reacted at 25°C for 30 minutes with rotation in a rotator. The particles are 
washed, and 2ml of post coat buffer was added and rotated at 37°C overnight in a 
rotator. The particles were washed and a particle concentration was adjusted to 1.5% so 
as to obtain BP-BSA sensitizing particles. 
[0033] 

PCB#77-BSA sensitizing particles were prepared in the same manner as mentioned 
above in which BSA bound PCB#77 (PCB#77 (3, 3', 4, 4'-tetrachlorobiphenyl) -BSA: 
KRI) was used instead of BP-BSA 
[0034] 

Reference example 10 

Preparation of anti-PCB#77 antibody labeled with alkaliphosphatase 

Alkaliphosphatase (ALP; Oriental Co., Ltd.) was bond to PCB#77 monoclonal antibody 

(PCB77B antibody; KRI), using maleimide, so as to obtain ALP labeled anti-PCB#77 

antibody. 

[0035] 

Example 1 

Measurement of PCB#77 

Measurement of PCB#77 was performed with one step competitive assay using full 
automatic chemical luminescence immunoassay system (Lumipulse f: Pujirebio Inc.). 
To each 150 ii 1 suspension of BP-BSA sensitizing particles and PCB#77-BSA 
sensitizing particles prepared in Reference example 9, 90 ii 1 of standard antigen 
solution of PCB#77 and 50/xl of ALP labeled anti-PCB#77 antibody solution was 
added. The immune reaction was performed at 37°C for 20 minutes. After washing the 
particles, 200^1 of a substrate (AMPPD) solution was added, enzyme reaction was 
performed at 37°C, for 20 minutes, and luminescence was assayed. 
[0036] 

The standard antigen solution was prepared by dissolving PCB#77 (GL Sciences Inc.) 
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in 10% dimethylsulfoxide solution. PCB#77 concentration was adjusted to 0 to 
lOOng/ml. Standard curve was prepared by plotting a response obtained from each 
concentration of standard antigen solutions (B/Bq) when response of a count of 0% of 
standard antigen solution was set to 100%. Results are shown in Figure 1. Compared 
with PCB#77-BSA sensitizing particles and BP-BSA sensitizing particles, BP-BSA 
sensitizing particles had higher sensitivity. Results are shown in Table 1. 
[0037] 
[Table 1] 

Tablel comparison of PCB derivative and substituting derivatives theirof 





PCB#77 system 


PCB#126 system 


PCB#169 system 




BP-BSA* PCB#77-BSA 


TCP-BSA** PCB#126-BSA 


TCP-BSA PCB#169-BSA 


IC 15% 


1 3 


0.2 0.6 


0.3 1.0 


IC 50% 


6.3 37.5 


2.8 3.1 


2.1 3.3 


unit: ng/l 
*BP:biphenyl 



**3,4,5-TCP; Trichloriphenol 

[0038] 

In the PCB#77 measuring system, using BP-BSA sensitizing particles, cross reactivity 
with each of PCB#126 (3, 3', 4, 4', 5-pentachlorobiphenyl), PCB#169, and 11 kinds of 
dioxins that have relatively high toxicity (toxic equivalent factor (TEF) of 0.01 or more) 
was measured. Results are shown in Table 2 and 3. The cross reactivity was 16.3% 
with PCB#126, whereas no cross reactivity with dioxins was found in the PCB#77 
measuring system. 
[0039] 
[Table 2] 



Table2 cross reactivity -1 





PCB#77 system 


PCB#126 svsterri 


PCB#169 system 


PCB#77 




7.1 


6.3 


PCB#126 


16.3 




100 


PCB#169 




<1 





*: measured from concentration having 50% inhibition (unit %) 



5 



[0040] 
[Table 3] 



Table3 cross reactivity-2 



00 ^ Q y— |PCB#/7 sys tem |PCB#126 system |PCB#169 system" 

2,3,7,8- T CDD - . g g 



37.2 
0.2 



1, 2,3,7,8- PeCDD - 0 5 

1, 2,3,4,7,8- HeCDD - 197 

1.2.3.6. 7.8- HeCDD - ^ 

1.2.3.7.8.9- HeCDD - . 02 

2,3,7,8-TCDF " I 1 jt 

2,3,4,7,8- PeCDF - . 100 

1,2,3,4,7,8-HeCDF 

1 .2.3.6.7.8- HeCDF - . 36 

1. 2.3.7.8.9- HeCDF 

2,3,4,6,7,8- HeCDF g13 

*: measured from concentration having 50% inhibition (unit %) 

[0041] 

Reference example 11 

Preparation of sensitizing particles of hapten-BSA 

Carboxylated ferrite particles (Nippon Paint Co., Ltd.) were washed with 0.1M 
phosphate buffer pH5.0 three times and suspended to 1ml of the buffer. To the 
suspension, 1 ml of a TCP-BSA solution prepared in Reference example 4 with a 
concentration of 5 to 20 /i gfwl was added, and the mixture was rotated at 25*0, for 2 
hours with a rotator. The particles were washed and suspended in "1ml of 0.05M Mess 
buffer (pH5.5). To the suspension, 50 /z 1 of 80 mg/ml of aqueous solution of l-ethyl-3-(3- 
dimethylaminopropyl) carbodiimide (Nacalai tesque) was added, and the resultant 
mixture was reacted at 25°C for 30 minutes with rotation in a rotator. The particles are 
washed, and 2ml of post coat buffer was added and rotated at 37°C overnight in a 
rotator. The particles were washed and a particle concentration was adjusted to 1.5% so 
as to obtain TCP-BSA sensitizing particles. 
[0042] 

PCB#126-BSA sensitizing particles were prepared in the same manner in which BSA 

bound PCB#126 (PCB#126-BSA: KRI) was used instead of TCP-BSA 

[0043] 
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Reference example 12 

Preparation of anti-PCB#126 antibody labeled with alkaliphosphatase 
Alkaliphosphatase (ALP; Oriental Co., Ltd,) was bond to PCB#126 monoclonal 
antibody (PCB77A antibody; KRI), using maleimide, so as to obtain ALP labeled anti- 
PCB#126 antibody. 
[0044] 
Example 2 

Measurement of PCB#126 

Measurement of PCB#126 was performed with one step competitive assay using full 
automatic chemical luminescence immunoassay system (Lumipulse f: Pujirebio Inc.). 
To 150 Ail solution of TCP-BSA sensitizing particles and PCB#126-BSA sensitizing 
particles prepared in Reference example 12, 90^1 of standard antigen solution of 
PCB#126 and 50 til of enzyme labeled antibody solution was added. The immune 
reaction was performed at 37°C, for 20 minutes. After washing the particles, 200 ii 1 of a 
substrate solution was added, enzyme reaction was performed at 37°C, for 20 minutes, 
and luminescence was assayed. The standard antigen solution was prepared by 
dissolving PCB#77 (GL Sciences Inc.) in 10% dimethylsulfoxide solution. PCB#126 
concentration was adjusted to 0 to lOng/ml. Standard curve was prepared by plotting a 
response obtained from each concentration of standard antigen solutions (B/Bo) when 
response of a count of 0% of standard antigen solution was set to 100%. Results are 
shown in Figure 2. Comparing TCP-BSA sensitizing particles with PCB#126-BSA 
sensitizing particles, TCP-BSA sensitizing particles had higher sensitivity. Results are 
shown in Table 1. 
[0045] 

In PCB#126 measuring system, using TCP-BSA sensitizing particles, cross reactivity 
with PCB#77, PCB#169 and 11 kinds of dioxins that have relatively high toxicity (toxic 
equivalent factor (TEF) of 0.1 or more) were measured. Results are shown in Table 2 
and Table 3. The cross reactivity was 7.1% with PCB#77 and 19.7% with 1,2,3,4,7,8- 
HeCDD in the PCB#126 measuring system. 
[0046] 



7 



Reference example 13 

Preparation of sensitizing particles of hapten-BSA 

PCB#169-BSA sensitizing particles were prepared in the same manner in which 
PCB#169 (3, 3', 4, 4', 5, 5' -hexachlorobiphenyl)-BSA (KRI) was used instead of TCP- 
BSA in Reference example 12. 
[0047] 

Reference example 14 

Preparation of anti-PCB#169 antibody labeled with alkaliphosphatase 
Alkaliphosphatase (ALP; Oriental Co., Ltd.) was bond to PCB#169 monoclonal 
antibody (PCB169E antibody; KRI), using maleimide, so as to obtain ALP labeled anti- 
PCB#169 antibody. 
[0048] 
Example 3 

Measurement of PCB#169 

Measurement of PCB#169 was performed with one step competitive assay using full 
automatic chemical luminescence immunoassay system (Lumipulse f: Fujirebio Inc.). 
To each 150 n 1 suspension of TCP-BSA sensitizing particles and PCB#169-BSA 
sensitizing particles prepared in Reference example 9, 90 \x 1 of standard antigen 
solution of PCB#77 and 50 n 1 of ALP labeled anti-PCB#77 antibody solution was 
added. The immune reaction was performed at 37°C for 20 minutes. After washing the 
particles, 200 /xl of a substrate (AMPPD) solution was added, enzyme reaction was 
performed at 37°C, for 20 minutes, and luminescence was assayed. 
[0049] 

The standard antigen solution was prepared by dissolving PCB#169 (GL Sciences Inc.) 
in 10% dimethylsulfimde solution. PCB#169 concentration was adjusted to 0 to 
lOng/ml. Standard curve was prepared by plotting a response obtained from each 
concentration of standard antigen solutions (B/Bq) when response of a count of 0% of 
standard antigen solution was set to 100%. Results are shown in Figure 1. Compared 
with TCP-BSA sensitizing particles and PCB#169-BSA sensitizing particles, TCP- 
BSA sensitizing particles had higher sensitivity. Results are shown in Table 1. 
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[0050] 

In the PCB#169 measuring system, using TCP-BSA sensitizing particles, cross 
reactivity with each of PCB#77 and PCB#126 and 11 kinds of dioxins that have 
relatively high toxicity (toxic equivalent factor (TEF) of 0.01 or more) was measured. 
Results are shown in Table 2 and 3. Cross reactivity with PCB and dioxins were mound 
in the PCB#126 measuring system. 
[0051] 

[Effect of the invention] 

The present invention is directed to a method for measuring organic chlorine 
compounds using a succinimide ester represented by the general formula (I)i in which 
organic chlorine compounds such as PCB and dioxin can be measured by enzyme 
immunoassay. By the present invention, a wide range of organic chlorine compounds 
can be measured easily. 



G. Translation of brief explanation of Figures 
[Brief Explanation of Figures] 
[Figure 1] Standard curve for measuring PCB#77 
[Figure 2] Standard curve for measuring PCB#126 
[Figure 3] Standard curve for measuring PCB#169 
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PCB#77 STD Assay 
: PCB#77-BSA H : BiphenybBSA 



Figure 2 



PCB* 126 STD Assay 
: PCB#1 26-BSA ■ ;Triehroloph«nol-BSA 



Figure 3 



PCB#169 STD Assay 
• : PCBJM 8&-BSA ■ : Trichrolophenah-BSA 
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